Ras/PI3kinase/cofilin-independent activation of human CD45RA+ and CD45RO+ T cells by superagonistic CD28 stimulation.
T cell activation requires costimulation of TCR/CD3 plus accessory receptors (e.g. CD28). A hallmark of costimulation is the dynamic reorganization of the actin cytoskeleton, important for receptor polarization in the immunological synapse. The classical model of T cell costimulation was challenged by the detection of superagonistic anti-CD28 antibodies. These induce T cell proliferation and--as demonstrated here--production of IFN-gamma, CD25 and CD69 even in the absence of TCR/CD3 coligation. Here, we analyzed whether superagonistic CD28 stimulation induces costimulatory signaling events. Costimulation leads to phosphorylation of the actin-bundling protein L-plastin and dephosphorylation of the actin-reorganizing protein cofilin. Cofilin binds to F-actin only in its dephosphorylated form. Binding of cofilin to F-actin leads to depolymerization or severing of F-actin. The latter ends up in smaller F-actin fragments, which can be elongated at the free barbed ends. This results in enhanced actin polymerization. Dephosphorylation of cofilin requires activation of Ras and PI3Kinase. Interestingly, superagonistic CD28 stimulation activates human peripheral blood T cells independently of Ras and PI3Kinase. Accordingly, it does not lead to cofilin dephosphorylation and receptor polarization. Likewise, L-plastin is not phosphorylated. Thus, superagonistic CD28 stimulation does not mimic costimulation. Instead, it leads to a Ras/PI3Kinase/cofilin-independent state of "unpolarized T cell activation".